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(57) Abstract: An optical device unit comprising optical fibers for input and 
ou^ut, a lens, a reflective/semitransparent optical element, wherein lenses the 
number of which are the same as the optical fifers for input and output are 
provided, and the optical fibers, the lenses, and the reflective/semitransparent 
optical element is so disposed that the input/output ends of the optical fibers, 
the optical axis centers of the lenses and the reflection/transmission point of 
the reflective/semitransparent optical element are aligned. 
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m m m 

5 ^^155^-^ 
10 

^^-.i; 3 \z^WLy >( 1 0 0 OM^SHcja^s^^^Ma V YVyXl 0 
1. 102<£@B«L.. 3t:7T-fA'103 JCSeS (A1+A2) (D%^X 
15 Jio^^aiff^^^-^Mn H 1 0 1 <lrin^bT:^?S:7 ^ 

1 0 0 tC^T, ( A 1 ) <D%\Z-0\^^-C\%6i^\lky ^ )V ^ 1 0 0 TSl^f 

UP-/ Hi^>xi 0 i^ivv^^y m 0 4 jcxtti^ b8e),j^s( a 

2 ) (D^^coViT^*^^^:7 >< 1 0 0 ^^MsSbn yYV>Xi02^ 
^VX^y T A* 1 0 5 iCAItii- bse)^J:-5tcbTVi^o 

20 0 2 8 «0 2 7 lc:^L.;fe^#l^<i:^#>a;^#^^Cil^>X^fflViT^ 
bfe'b©T*f9> »f*^§^^m«> 3fe:7T'f A'l 0 3. 1 0 4, 105 
tU>Xl01. 102h(Dmms 1^>X101, 1 0 2 ^:^JS:7 ;W 

^10 0 t<Dmmi!j^th\zu>X(Dmj^mm f tfs:^^^ izumvx\,^ 

)K<D^fTJ^« (miB, ^nm) \zmmm^-^n^o ^<D^^\zyty r-t 

A 1 0 3 , 10 4 f)^^n\zmw^rirct^. ±^i(Dyt^^\tKm^'^M 

t>^^j:<5fe:7T-fAi 0 4 x^ytir^rziixDm^. IP -fe -r- 1/ -fe > h 'J 
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^ -fr n « e> V > 75: £ © :f ^ C S . 

fip-^. Rm%<D^%mti^mm'r^(D^mn^tc^\z^v'^y h^) v i7 
%^7^^m^\^^o tt^ii. 7^ n-vyxm^m!^v>x-yt 
mmi^^ f^^M^ \zv y X (o ^ ^'^m\zt ^^-^ifi^x) . mx\t. 
10 %m^m^<om'^(D^^fs.Exvyx-%mmm^f^^m^^<'t^>z- 
^i}^^^^^.^^^m^^m^'h-z>vyxu^(Dm.^^±^< fs^^rztb. 

^fc, 4m^'^-yzL-)i<omhvxm^ti^yti^^'Ez^=L-)iu. m 
3 0 fc^-r J; 5 iz^my )\'^ 2 0 0 (om^\zm^^^'^Mu v Yvy 

15 X2 0 1 > 2 0 2 ^@3Sl^> H {3 JB ^^^^M P K 1/>X2 0 1 . 2 
0 2 ® ^n^'n^ ^ T^c T m Mffl 3te :7 y-l- A 2 0 3. 2 0 5 i: Alt 

ffl^:7 T-r 2 0 4 , 2 0 6 SSBgUTV^So 

^LT. tfittffi^7 T-f A* 2 0 3 mit ( A 1 + A 2) (7) 

7t$JS^^:5>^i^a :y K 1/>X 2 0 1 ^^bT:^iS:7 ^ ;i/ 2 0 0 ^ 

20 T. JS:^ ( A 1 ) ©^tC-^ViT«4}'t^:7 ^ JPiJ' 2 0 0 TS#tl>0 >;/ F 
>X2 0 1 ^^\^XX^^%y 7 n2 O 4 tCAMii:bJe)> ( A 2 ) 
©^Jcr^ViTt^^i^^^ ;i/i5' 2 0 0 bn -/ }i uyX 2 0 2 

x%y T-f A 2 0 6 \zxm^\^^^ nm\zmMm%y t-t a 2 o 5 

tBIt UfciS:^ ( A 3 + A 4) (D^^m^^^^MU y H V>X 2 0 2 ^ 
25 ^XyX^^y ^ 2 Q Q\zmX. igtS (A 4) fcO V^T l^^i^iS :7 

w';Wi5'2 0 0T^itup>;/ \^uyx 2 0 2 ^iffi^xxMm^y 7< 2 
0 6{cAi>ri±bje). (A3) (D^iz^\^^xu^m.y 2 o o ^ 

jljabPy \^UyX2 0 l^:/M-/T^:77-rA 2 0 4 fCAlt-frUie)^. 
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El 3 1 «0 3 0 \Z7r:hrcyt^^t^mf3iyt^m^au>X^m^^X7ri 
bfet>(OT*D^ »f*^§^^5^«> 5te:77-rA* 203. 204. 205, 

206<hl/>X 2 0 1, 2 0 2 i:(DSggS> U>X2 0 1 . 2 0 2 t^m 

5 U T -5 o 

^(D^nt^m (mis, ¥fT^) tcsa^js^^n^o c(D<^'5}'7t>'T-r 
;t 2 0 3 , 2 0 Affi^nizum^ntcL^. ^u<D%^mt^m%^m. 

0 3 2 {z^-r^ o \zj^'^y ^ )V^'^Kmhtc%(D^%Uf)'^V>X(D%l^ 

Kmtft<D^^mffim^-t^(D^mn^rc^\z'ru^L> h u y ^ 

mmm^mmm^ 1 1> \z u>x<DmAmm\z'r^>jii>^f>^$> o , -031;^^^, 

ytmmm'?(Dmm(DU^tiia-vu>x-ytmmm'j'mmm^^<'r^'Ji!i^ 



;i(^^MUfc3^j5^i/>XT«^$nxm 2(D^y 7 n\zXM't 
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1 IBiXS^ 2 0U>X\zxmf^h. ^fcWlBm l RtX^ 2 O^yr^ 

yty 7^ Ati^xm-'e- \^yty 7-( /^^m^^^m^izitt. mi<Dyty 
7-< /-^(o^mmm. KMmytmir(DKktM. ^rzm2<D^y7-(j'^(Dyt 
xmm <o\f^'rn(DitLmiz%:ff^i^7>\:^—A<D\£—j^^:c7.hf)^m^-^ 

^isitif^^^^ (DOE) u>xtii^^^mmx^ ^. 
25 f^, m i^m\z:^n^^MMytm'f'ti^x\it. m^\t^m.y >c ji^ip . 

t i^x&:^mm\zmmmyty 7-i Atxmmyty 7^ /^^^M^ui^xm 
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m^\^. z.n^vyxo^^t^^'bm^mt^y 7^ noytmm'^m^m 

^fc. f^2^B^\zWi^yt'rn-(xn.-yh\z^\^^x. %y 7^ nili. 
x0r=E - F^:7 A'<&fflvis«'&jctt, m 1 <D^y 7^ /"^(Dytmrnm 
15 LKMmytm^oKmj^. ^rzm2(D^y7'i^'^(Dytxmi^tRmm^ 
m^<D]^m}^tf)^^n'en^isi^^mf^^'i^mmiz$>^ii t-^m^i^ < ^ 
"^it^y 7 ^ n t\^x^—=^- \^%y 7^ n^m^^^m^\z\t.. "mio 
%y 7^ notftmmn. Kmm%m=f-<DBLm.^. t^f:if^2<o%y 7^ n 

<D%Xtii^(D\f^'m(D\iLm\Z^^^ >\i — h.(D}d. — h.^ x.y. Vifi^B 

20 ^•^n^mm\z-t^^^ti^u^v\^. 

^Tz. mnBu>xitm^i\sLmi^mjE'r^^m^m^x\^>^^ti)^0^ 

6^A'7-^^it:^-e-:^c?^t»:*^#^ e>n^c m^^-^^ \,^t>n>^ h — ^) y ^ 

25 ;tlEl«f^^^^^ (DOE) U>XU^i)mmX^^c 
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fi^^ fcfo jgffl T ^ -5 T? 35 ^ o 

10 

)v<omi^mxhy). (a) j&t^^- r-r ^^^1.^. (b) 3&^^-^ 
15 h ^n^^-r^^xA'-r ; m 3 ^"rn-i 7.<Dmmm 

tt. ^ 3 0fc:^b/S:3t5^AWX^;^^!fe-rST'i' ^Pl/>XTl/-r ©K® 

(a) ArellS^^^ 12 5 /zmi: b;fei^-&(DiSfhfli(D^T?^ 

20 0, (b)i*^:7 y-r/tFellgil^ 2 5 0 /zmi: bfc«^<DlSfhM(D^Tab 
t). (c) «^t^#(^)lft^^c#^f S0 : ^ 8 0 (a) li, ^70Jc:^bfe 

iBP^^M^&^TiJT'^ >'Ta5 0 , ( c)\t^miivyx-%mmm^m 

^mom^^^-lr ^ ^ y ; ^9 ® (a) l^-fe > h U 

25 ^mic J:oT^7 T-r AF^JSg|<^ 12 5 m m i b fc:^'&0^t|-filO^-tr 
af^O, (b)«(^b<3t:7T-r A^1lgil<& 2 5 0 iLmii\^t^m'^(OWtmm. 
<Dm.-VhK>. (c ){*ISthM©i5&BJ{c:#^-r^t^e5l5©7=-l-"fe> h U y ^ 
^<Dm ; mi om (a) H 9 Hlc:^bfe^thM<D-5-fe l/>Xg«!:^ 
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<D¥^xm9<oM^mm. ; B 1 2 f^2mm\z%^%'fn-^ 7.n.-^y 

5 h©5 4]^^^:>>a.— ;K^^fiK® ;||130 (a) RtK (b) tt. H 
1 2m\Z7Ti\^tc%^n^ X ::!.:=. V h ©f^ffl bfeS ; B 1 4 Sti. 

m 1 2 m\Z.7ri\yt:i^7^ n-i 7.:i:=-V h ^£11^ <h f ^t^t^AW X 

0 ; ^ 1 6 SiJUJg^fiJKi^S^xAW V (D^m^^^X^lt. 

^;^2O0li. ^17 m\Z.7^Vt:i=^y'J^^ 7. ^mf^-T^-^^ ^ UU> 
TSfMEI : ^2 2m (a) tt, ^77'rA*FB^Kii<£12 5Mm<i:bfe^ 

15 '^©^itMcD^T* 0 , (h)itytyr'iJ'<mmm^ 2 5 0 mmti^rcm 

^CDl^tffflOD^-e^ 0 . ( C ) J*^tf^ii©^BJtC#^-r ^ 0 ; ^ 2 3 m ( a ) 

T^D, (b) ^^g^tps □^<z)M#^^t* :7-ea& 0 . (c) ttfg^^ 

tu>x-^mmm'¥-mm^<Dm^^^-t i m2 4m (a) 
20 tje5feoD7^i/-fe> h u y i^yt^m^z^-Dx^y T ^ /-^mmrn^ i 2 5 /zm 
thr:Lm^<Dmm-m<Dm'v^^ . (b)»i^D<3fe>'r-r AF^mgiS2 5 

^<D^U±> ^yt^^<Dm : ^2 5m (a) Ji, ^240tc:^b 

rzms^U(o'^t>u>xmiimnmt<Dm^'^^T^^y'v^ (b)ti 
25 >xg<h u >x-ytmmm'!'mmmh<Dmm^^T^^yx$> 0 . 

(c) tt^>Xg t ^#^:0|3#Sr^t■^^ :7 ; ||2 6 0 

^ 2 ^Bj(:i:j3frj-^7t7^Aw x(Dmxm^(Dmm^^ : ^ 2 7 

tJe^OD^^iS^v'^-^UcD^^H : ^ 2 8 0}^^ ^27 miZml^Tcyt^ 
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5 tCS^bfctjejfeOO^^tg^^ry j.-JKDPplM.'^Sift^B LfcSTfeS. 



10 ommm-v;^^ . (a) r-r /t^fflv^. (b) jot^-^- 

15 5 >^|^t3[pIVi. eiO^M^Tfe^^ 5 TMfB^ 1 ©^7 T-f A* 1 

^bX. m 1 ^BJtca&oT«^ 1 Rt;^^ 2 T-f A 1 . 2©3tettl 

r^lSBglL 1 1 RrJ^^ 2 (D 1/>X 3 , 4 (D^*ft4''i>F«l!EilL 2 <k ?) 
20 #<^ (^^7 y'f A 1 CD^ttJtt^i:^ 1 <7) 1/ 3 (D5fell«t"C> 

t^2 (DU>X 4 (D^m'P'lJ'tm 2 (D^V 7^ n2 ©Alt^t>-ttl^*^ 

{C o T -5 o 

^fe, T < ASrffl V^^J^-&fc«. 1110 (a) ic^-TJ^ 

H 2 CD^7 7< A 2 ©5tAl*i^i:Stt^^^^^ 5 <D t-d^^tl^tl 
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5 ii^m^^n^o 

\z\t. iSv^M^T^ i(D%y 7 ^ nii}^io^2 <D%y 7 ^ n2^<o%(D 
^ 2m(D%^nu — ^'m\\:.-^^fc^^^ztSi'oX\,^^o t&^<^ V — '^)^^ 

15 1/>X^D O E l/^X^^J^iltKCffi^-r^o 

rc\t2'A7tmzm^mmwLhrcm^tysi'ox^^^o yty'n^ x=L-y h 

A ft ^ li: d <i: *t? ^ S . 

3 , 4 CDjfiig-r ^gPr^-^ U >XtVX^9J}\zmm-^tlX^^ti:^^o^^X^ 
25 ^3 3 ^CDA;^I^^^ia"^^Sll4iatC:3^-r^'5 T-f^D 

m.2m^m\zB'Dxmmi^^ ^(Dmm^nrc^^^^^^t>-^rcim'^\z 
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5 m^.^^^\tm6m\z^'r^'^\z.m^Mmui o om^izmmtim^v. 
:i<DmUizi^mi^mmfi^^^mvxm i iSLXsm 2ou>X3. 4 if s 

m 5 m\z^tmm(D'^^ ^ d u>X7 k ^Mitf -stctt, ^^lAt^;^ 

1^ {c cfc o T ® ^ ^ 1^ ll§ ^ ® b a6 ^ o 

xu ^ ommmwL i o ©^Mid-^x^^ ?&:n*bTx^;/5^>^&jfi 

15 $>^\^^\tmtizj:-Dxis,mis\mmm'&mt^iy^^o 

-^^ ^ nu>X7u^ ^mm-r^:^&\t±mizm.m-^n'r. -r^ 

> 3S m s ?^ 1? bJ ti T ^ . 

•r^o :i^x. fB7m (a) ^i^^' T-< A-rsisg^^ i 2 5 timtvrcm 

fh^o^. (c) }tmmm(DmM\zm'r^mx$>r). msm (a) ^^^7 
miz^vrcm9\-m(D^t>i^^^u>xm(Dm^^^'r^^y. (b)«fg 

m(Dm%^^-r^^yx^v . ^rcim9m (a) «tj^5fe<D7^i/-fe> h u 

25 y ^yt^^lZ^-DXyty 7-^ ^^m^m^ 125 /^mi L/hJ^^©^tKB 
( b)ti|^ C < T-f v'trBliEIIIS: 2 5 0 Mm t bfe^-g-^iSthM 

x$>^ . ^100 (a) \tf^ 9 miZ7Rvrcmwrm.(Do t> u>x^tmn 
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tomm^^t^yy. (c)\-iu>xmt\f-A^ x.:^ topics 

f^mi^^ /3 ^^ZSU>XmF L Tlfi^tb &n-5o -fiaj^i^H 8 0 ( c ) 

L/2 = 1 mm(3DJl^, /3tti^4f&, L/2 = 2. 5mm<^)^^> ^ «^ 

10 8. 5 mtf^'jii'^tfsir) . ^KD^mizMJ^^-r^uyx^Jit. f^sm (a) 

^^^> ^n-6nP L=100Mm, 112;tim-ri5D, 10%3^b;5^^ 

v}^i[:^'ttir\zu>x-ytmmm^mmm^w^<t-^-^^^tf)^x^s % 
mmm'?'<ou^\z^'Dxvyx-ytmmm=^mmm^^< •^^is.nn^t 

15 U^f^U^^tS.E\zm%AX^^o 

^fz. m 7 m\Zi5\^>X. %y 7< AFHllSil^ 2 5 0Mmtr^<h, ^ 
8 0(c) fc^f 5 IC, 1^ Cf&^T^>X-3fe^tim^rB^IEilL/2 

S ;^>5 1« < J^cJ: ^ cl -S) t^j: ^ 0 
20 — 119 0, ^ 1 0 laiC^-Tck -5 iC> -^^Iz-fe^ h U !y 

-g-td^, i/>x-^:Kiti^^rH^ieiiiL/2 = f > 3t 7< A-i^>xr^iis 

g|%> f JcHJt^n, ^thoS < 3^§. )fe :7 t A F^l IS 

if 1 2 5 M m(D^#l^-e> L/2 = 1 mm ^ <h 1/ >X^«*^ 5 0 0 m 
m> L/2 = 2 . 5 ia.r£iX\%V > X^\%m 1 mm^fi. D 2fgfe;^#<-r'5 
25 ^W±^(Oi^m\\^\Z-Z>ts.ff^^o 

=Tn^ y^m^\^Tz. %^%n^'mim (b) t^r 'boicm^-r z. 



wo 03/107055 



12 



PCT/JP03/07606 



5 mm^^rv. ^n\z:ff7 7.^wi^nvmx^c ^<DVtm-vm^m^m 

mii^vrcu>xm^(DW.^p nts o o p,mx$>K>. —M<Du>xm 
10 fi[®fciHe$n. mim (b) iZTFi-ryt^^fj^m^-^nrco u>xm^ 

(DBj^m^m f it^^ 1 5 5 0 nmlZ^^^X 1 . 0 7 5 mmTa5D, ma 
^NA«0. 2 3 SXi^-zifco ^Tz. ^ffl U — ^ - F ^ :7 t A* (D 

^— H :7 >r — ;i' 1 0 . 5 umx^^o 

15 X 2 ^u>X7 mu<Dm^(DmM\z^v)m^i^rz'^. f^io^yr 

-rn 1 1 5 5 0 nmOyt^AM-r^o ^<D^i)^'m 1 (D U > X S 

^iffvxR^mytm^B izxmv. ]^m-^rircytf)^f^2<Du>X4},z^ 
y^myt-^nxm 2 oytyr-t/^ 2 izm^-r^ms jf Ati^*^^/hfc;5:s 

J: o izuyxiz^-r^^y T ^ ^'^(D^miyty r ^ ^-^(Dytmmmmh 1 , 
20 7^ /^mmtu>xm(Dm,md 0) t]^mmytm^(D$>idV)M^m 

^(D^^fs^yty"/^^ xiz^\,^x. uyxtRmmytm^^'om^hX 2 
^^Yk^-a-fct #oi?Ati^©tiij^^ff o fee 0, 6. 0, 

8 . 0 mmlZ^it-^'iirzt.^ (D^^(0-tf^(D9Y^mh$>^'f±Xm HZ^ 

25 t*. mxm^om^m^\t. mi 1 sic^r® oTa^-So l/'2*^6.~ 

1 0 mm©*BaTJf Ati^ I L:d^i£< J& D , L/2 = 9mm©t#, I 
L (7)«/JnM 0 . 6 d B;«»^#e,n;^o L I L SMMO^M^ 
^10 0% <i: LT^#bfciipJJf Ati^T^S. 
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m 1 ] 





L/2(|/ m) 


4000 


6000 


8000 




dO( jU m) 


1083 


1089 


1097 




iS 


5. 5 


7. 3 


9. 0 




L1(// m) 


635 


591 


569 




(deg) 


3. 58 


2. 39 


1 . 79 




w1 (/i m) 


100 


98 


94 


NA 


Naeff 


0. 168 


0. 1 88 


0. 197 



2 3 T&tgBfg^n. u>x^m 2 2 (D^m\z\tmmmyty 2 4tx 

mmyty r^n2 5 ifin^u\^xmm.-^n. u>x^m 2 3 <D^miz\t 
ffiitffl^^ A 2 6 tAmmyty 7^ 2 7 -fy^M^uvxmm-^nT 

10 i^\zm2^m\z$>'DX\tt. v>x^wt2 2. 2 3 ^-en^tifcMj^j-r 

^ity n\z^f:>^iX — n<DV>X2 2 Bi. 2 2b]5.tK2 3a, 2 3 

4,25*feJ*26>27 ® ^IftPB^Sgil L 1 ^MSB-MO) >X 2 2 a , 
22b*fc«23a, 23 b ©^tft 4» 'L^Ppim^ L 2 ^K>:k^<. 

O^D, €-3^:7 T-r A 2 4 . 2 5, 2 6 . 2 7 ©3^ ^ ^'S: tt^ A 

SI 3 si3S-::^viT^Bj-r'5 ai, (a) \z7^t^'D\z. mmm%y 7 ^ n 

(#^ - F^:7 T -rn) 2 4 t-^^m^W.^ ( A 1 + A 2 ) ^^tS^i)^^ 
^1$iy >( )V^\ZXm'r^h. S^^(D^^ (A 1) (D%(D^i)mmh. AW 
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2) SrSltTS J:'5{C^th$nTViSJi'&tc:«. (A 2) 

*«AI*ffl^:77-r A'2 5 {cA^ff §0 

Sfe. (b) iC^-TJ^^tC. mttffl^t^y-r A'2 6 e)^licJg£:g (A 3 
5 + A 4) ^^tS^-^^^Wiy -OVd'iZA^-t^t. !^^<D^^ (A 3) O 
3te(D*.;«>«@]igU> Altffl3te>' 7-1* A 2 7 tCAl^-rS. ^L/T. ^S^y'^ 

mm\zRmyt (a4) ;6^'Ai>rffl^:7 7-r a7 jcAitr^. 

10 tC.#^7T<A 2 4 . 2 5. 2 6 . 2 7 O^ffilt^ ^ t*^ Al*i® . 

2 1 (Dm7^j^^rc\tKmj^<Di^'rn(D^m\zh:^K7iyy 

'i;^fi-^A:tJ{c«J;oT^77<A2 4:^>6fUMbfe^^. ^ :7 r 
A* 2 5 *fc«^7T-r A2 7 O rtlJ^jMc: Al^it b 8?) § ^#I&f^ ff "5 
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